Biosynthesis of membrane polypeptides of rat liver peroxisomes.
The biosynthesis of three major peroxisomal membrane polypeptides of rat liver was investigated. Total hepatic RNA extracted by the guanidinium/CsCl method from three control and three di(2-ethylhexyl)phthalate (a peroxisomal proliferator)-fed rats was translated in vitro in a rabbit reticulocyte lysate protein-synthesizing system. Translation products were immunoprecipitated by the antibodies against peroxisomal membrane polypeptides, subjected to sodium dodecyl sulfate/polyacrylamide gel electrophoresis, and analyzed by fluorography. The in vitro translation products of 70, 26, and 22 kDa peroxisomal membrane polypeptides were apparently of the same size as the respective mature polypeptides. The ratio of translatable mRNA levels for the 70, 26, and 22 kDa polypeptides in di(2-ethylhexyl)phthalate-fed rats to those in control rats were 5.4, 11.4, and 2.7, respectively. The synthesis of these three polypeptides with the free polysome fraction from di(2-ethylhexyl)phthalate-fed rats was more active than that with the membrane-bound polysome fraction, whereas the synthesis of albumin with the free polysome fraction was 27% of that with the membrane-bound polysome fraction. These results indicate that the peroxisomal major membrane polypeptides are synthesized on free polysomes and transported to peroxisomal membrane without any apparent proteolytic processing, and that the induction of these polypeptides by administration of a peroxisomal proliferator corresponds well to the induction of the peroxisomal beta-oxidation enzymes. The data also support the idea that peroxisomes are organized from pre-existing peroxisomes.